The extant literature has consistently outlined a limited relationship between peoples' subjective reports of defective memory and their corresponding performances on objective measures of memory functioning. Several variables have been proposed to explain this finding, but few studies have investigated test-taker effort as a variable of interest. The primary aim of the current study was to examine reported memory problems as a function of symptom validity test (SVT) performances in two independent samples comprising individuals involved in disability claims. The findings demonstrated that as various SVT performances worsened there was a corresponding increase in subjective reports of memory complaints as assessed by the Memory Complaints Inventory. Data also supported the previous literature demonstrating non-significant correlations between subjective reports of memory problems and objective memory functioning in those who passed SVTs. The potential implications for these findings are discussed.
Introduction
Self-reported memory deficits among patients seen in various medical and psychological settings may constitute the most frequent cognitive complaints in neuropsychological practice (Lezak, Howieson, & Loring, 2004) . The extant literature, however, suggests that there is often little correlation between subjective complaints of poor memory and objective findings on standardized measures of memory functioning. For instance, Mol, van Boxtel, Willems, and Jolles (2006) examined 557 subjects aged 55-85 in a longitudinal study, designed in part to examine subjective memory complaints as a predictor of low performance on cognitive tasks. At follow-up conducted 6 years after baseline assessment, self-reported forgetfulness was not associated with significant change on cognitive measures, including instruments measuring memory. Chamelian and Feinstein (2006) assessed 63 predominantly non-elderly adults 6 months after mild-to-moderate traumatic brain injury using a self-report measure of subjective cognitive impairment, objective measures of various cognitive domains including memory, and a structured interview for depression. While the authors found differences on objective cognitive measures between subjects with and without subjective cognitive complaints, these differences largely evaporated when depression was included as a covariate in the analysis. The authors concluded that, in most patients, objective cognitive difficulties were linked to a comorbid depressive condition. Within a sample of 26 early phase patients diagnosed with Multiple Sclerosis (MS), Landrø, Sletvold, and Celius (2000) found no correlation between subjective complaints of memory impairment and memory task performance. Similar results were found by Matotek, Saling, Gates, and Sedal (2001) in a sample diagnosed with MS. After controlling for fatigue, pain, and depression, Suhr (2003) found no association between subjective cognitive complaints and cognitive test performance in her sample of fibromyalgia patients. Similar results demonstrating no direct association between subjective reports of memory complaints and objective memory test performances have been found in other samples to include chronic pain (McCracken & Iverson, 2001) , menopause (Ford, Slade, & Butler, 2004) , and both elderly and young adults (Pearman, 2009; Pearman & Storandt, 2004) .
Common explanations of the poor correlation between subjective memory complaints and objective test findings include psychological, somatic, and personality factors, such as depression (Chamelian & Feinstein, 2006) , emotional distress (Munoz & Esteve, 2005) , pain (McCracken & Iverson, 2001) , and neuroticism (Pearman & Storandt, 2004) . However, depending on the context of the evaluation, response bias may also be a contributing factor to consider. Gervais, Ben-Porath, Wygant, and Green (2008) demonstrated that the MMPI-2 Response Bias Scale (Gervais et al., 2007) , a measure designed to detect cognitive response bias, was related to increased Memory Complaints Inventory (MCI; Green, 2004a) scores in their sample of non-head-injured disability referrals. MCI scores were also significantly higher in those fibromyalgia patients who failed effort tests than in those who passed effort tests, indicating that symptom exaggeration can affect self-rated memory problems (Gervais et al., 2001) . Several studies have demonstrated that, within the confines of neuropsychological testing, effort accounts for more variance in test scores than does neurological insult (Constantinou, Bauer, Ashendorf, Fisher, & McCaffrey, 2001; Fox, 2011; Green, 2007; Green, Rohling, Lees-Haley, & Allen, 2001; Meyers, Volbrecht, Axelrod, & Reinsch-Boothby, 2011; Moss, Jones, Forkis, & Quinn, 2003; Stevens, Friedel, Mehren, & Merten, 2008; West, Curtis, Greve, & Bianchini, 2010) . As such, depending on the context of evaluation, it may be important to consider whether impression management strategies could be contributing to elevated reports of memory complaints.
The primary aim of the current study was to evaluate the relationship between subjective memory complaints and performance on various symptom validity tests (SVTs) in two series of outpatient samples involved in compensation or disability claims. The samples were retained in their original forms in an effort to replicate any significant findings. The inclusion of SVT performances in the current study was thought an important element in the extension of the existing literature. It was hypothesized that, as scores on SVTs diminished, self-reports of memory complaints would increase. As an ancillary aim, we also sought to replicate the literature comparing subjective reports of memory deficits with objective neuropsychological measures. We hypothesized that in those who demonstrated valid test performances, there would be no correlation between the two variables.
Memory, Memory Interferes with Work, Impairment of Remote Memory (IRM), Amnesia for Complex Behavior (ACB), and Amnesia for Antisocial Behavior (AAB). The first six scales include plausible memory complaints. In contrast, the latter three scales contain items that would be considered implausible for most individuals with memory problems secondary to an organic etiology (e.g., "There are large gaps in my memory of my childhood" [IRM] ; "I have hit people and had no memory of doing it" [AAB]; "Minutes or hours can go by and I have no idea what I have just done" [ACB] ). The endorsement of such symptoms typically reflects either psychiatric origins or exaggerated/feigned memory complaints. The MCI has been employed as an external criterion for the validation of MMPI-2 and MMPI-2-RF subscales (Gervais et al., 2008; Gervais, Ben-Porath, Wygant, & Sellbom, 2010) .
The WMT (Green, 2003 ) is a computer-administered verbal memory test with multiple subtests designed to assess verbal memory, effort, and response consistency. Twenty semantically related work pairs are presented twice for examinees to learn. Directly after the learning trials, Immediate Recognition (IR) memory is tested. Following a delay, Delayed Recognition (DR) memory is assessed. This is then followed by a series of subtests comprising multiple choice, paired associate (PA), and free recall formats. In addition to these five subtests, a consistency (CNS) score is calculated to gauge recall consistency across select trials. Failure on the WMT was defined as performance below the cut score on the IR, DR, and/or CNS subtests as defined in the test manual. A number of studies have demonstrated the utility of this measure in the discrimination between those with genuine memory impairment and those simulating impairment in a range of patient samples (e.g., Green, Lees-Haley, & Allen, 2002; Hartman, 2002; Wynkoop & Denney, 2005) .
The MSVT (Green, 2004b ) is a shortened version of the WMT and thus follows a very similar format. In the MSVT, 10 semantically related word pairs representing a single common object are shown across two trials. Afterwards, IR memory is tested. Following a short delay, DR memory is tested. A PA trial is then administered and the measure is concluded with a Free Recall trial. In addition to these four subtests, a CNS score is calculated to gauge recall consistency across select trials. Failure on this measure is defined as performance below the cut score on the IR, DR, and/or CNS subtests as outlined in the test manual. A number of studies have demonstrated the utility of this measure in the discrimination between those with genuine memory impairment and those simulating impairment in a range of patient samples (e.g., Chafetz, 2008; Howe & Loring, 2008; Singhal, Green, Ashaye, Shankar, & Gill, 2009) .
The NV-MSVT (Green, 2008 ) is a brief automated non-verbal memory screening with several subtests designed to measure non-verbal memory and response consistency. Ten artist-drawn colored images representing an intuitive pair of items (e.g., a baseball and a baseball bat) are shown across two trials. Afterwards, IR memory is tested via forced choice format involving 20 pairs of targets and foil items (e.g., baseball vs. car). Following a short delay, there are three forced choice tasks asking the patient to select items seen before on the computer. Encompassed in this delayed task are three subtests. The DR subtest is similar to the IR and involves the presentation of the 20 target items seen before paired with a novel foil (e.g., baseball vs. bus). The DR Variations (DRV) subtest involves 10 presentations of the complete image from the original list (e.g., baseball and baseball bat) paired with the similar image that differs only by one small detail (e.g., baseball with stitching missing and a baseball bat). The DR Archetypes (DRA) subtest involves 20 presentations of items which were previously used as a foil during the IR trial (e.g., car) paired with a vivid archetypal image, such as a coiled snake with mouth open and teeth viciously exposed, which has not been presented before. The DR tasks are then followed by a PA recall subtest, where the examinee is presented with one part of the pair (e.g., baseball) and asked to respond with the corresponding item (e.g., baseball bat). The final subtest is a free recall task in which the examinee is asked to recall from memory as many items from the original list of paired items as possible. Failure of this measure was determined as specified in the test manual. The sensitivity and specificity of the NV-MSVT as a measure of symptom validity has been demonstrated in a variety of patient samples (e.g., Green, 2008; Green, Flaro, Brockhaus, & Montijo, 2010; Henry, Merten, Wolf, & Harth, 2009; Singhal et al., 2009 ). The TOMM (Tombaugh, 1996) is a forced choice recognition task involving the presentation of 50 line drawings across two trials. After each trial, the examinee is shown a target picture paired with a foil and is asked to select the target item. The psychometric properties of the TOMM are outlined in the test manual (Tombaugh, 1996) .
RDS (Greiffenstein et al., 1994) is an effort measure embedded into the Wechsler Adult Intelligence Scales Digit Span subtest. Performance is measured by adding the highest string of digits forward and digits backward where the patient successfully completed both trials. Scores at or below the cut score of 7 are thought to represent suboptimal effort.
The CVLT (Delis et al., 1987 ) is a commonly used measure of verbal learning and memory. Among the various subtests is a yes/no recognition hits measure. Performance on this subtest has been associated with suboptimal effort in select patient samples (Curtis, Greve, Bianchini, & Brennan, 2006; Trueblood, 1994) . The potentially low specificity of this embedded validity measure in individuals with genuine memory impairments is acknowledged. However, since the current study included a number of well-validated SVTs that could provide a context in which to interpret the CVLT recognition hits subtest, we felt it reasonable to include this measure in such a capacity.
Data analysis.
In an effort to examine the primary study question related to the potential relationship between MCI scores and SVT performances, SVT scores were categorized into ranges reflecting levels of performance on the measure (e.g., see ranges of scores on the WMT effort measures in Tables 2 and 3 ). In an attempt to replicate any significant findings, data across the two samples were not collapsed and were maintained in their original forms. In order to sample the whole range of variability, we did not treat the SVTs as dichotomous pass/fail measures, but rather as continuous variables. The WMT and MSVT were categorized as a function of the average score (percent correct) across the easy subtests (IR, DR, and CNS). The NV-MSVT was categorized as a function of the average score (percent correct) on DR, CNS, DRA, and DRV subtests. RDS and CVLT Recognition Hits were categorized via the raw scores. TOMM scores were categorized by the number correct on the second trial. In reference to the TOMM, given the size of Sample 2, we were able to maintain the six ranges employed across the other effort measures. However, due to the smaller size of Sample 1, we collapsed TOMM performance into three ranges so that statistical comparisons across the various MCI subtests remained meaningful.
The second study question examining the relationships between subjective reports of memory complaints and objective test findings was examined via correlational analyses. Gervais and colleagues (2008) have already correlated CVLT performance Table 2 . MCI scores as a function of WMT performance sample 1 (N ¼ 1,515) with the mean MCI responses in the second sample used in this study. They demonstrated a non-significant correlation between mean MCI scores and CVLT Trials 1 -5, Trial 1, Trial 5, Long Delay Free Recall, and Recognition Hits in the 513 individuals who passed effort measures. There was a significant correlation between the MCI and the CVLT Short Delay Free Recall (r ¼ 2.10, p ¼ .030) but the authors questioned the clinical utility of this finding.
In an effort to expand this type of analysis, specific MCI subtests querying verbal and visual memory were correlated with objective measures of these respective domains. With each analysis, individuals who failed select effort measures were excluded. As each sample consisted of a variety of SVTs from which to judge the credibility of the examinee's performances, the most sensitive measures of effort were employed. When examining subjective reports of VMPs, we chose to judge credible effort by employing an SVT based on verbal stimuli, namely the WMT. When examining the subjective reports of non-VMPs, we judged credible effort by utilizing an SVT that employed non-verbal/visual stimuli, namely the NV-MSVT. Each of these measures has shown good sensitivity in detecting suboptimal effort (Armistead-Jehle & Gervais, in press; Green, 2011; Green et al., 2002) .
Within each of the two samples, individuals who passed the WMT were selected and a correlational analysis examining MCI VMP and CVLT scores was performed. In an effort to examine the domain of visual memory, we also conducted a correlational analysis between the MCI VSMP subscale and Rey Complex Figure (Meyers & Meyers, 1995) scores in individuals who passed the NV-MVST. Secondary to test selection, this analysis was only available in Sample 1.
Results
Tables 2 -13 depict the mean and standard deviations of each MCI subtest as a function of the overall level of scores on the included SVTs. Across each of the nine MCI subscales, there was a general and systematic increase in the average memory complaint scores as SVT performance worsened. In an effort to illustrate this relationship more clearly, Figs 1 and 2 show MCI responses in each of the two samples as a function of WMT performance. In the interest of space, similar figures were not constructed for the other SVTs, but as shown in Tables 4 -13, similar depictions would be created. With each SVT, we conducted a one-way analysis of variance (ANOVA) to examine if there were statistically significance differences on the various MCI subscale scores or the overall MCI average as a function of SVT performance. As shown in Tables 2 -13 , all ANOVAs were significant at the p , .001 level. The results of post hoc analyses across the samples and SVTs showed some minor variations; however, the overwhelming pattern was for memory complaints to increase as SVT performance declined. For each SVT across both samples, Cohen's d effect size estimates were calculated comparing the top performing SVT groups to lower performing groups. Across SVTs in both samples as SVT performance declined the effect sizes increased, serving to support our hypothesis that effort in neurocognitive testing is related to self-report of memory deficits. Correlational analyses are reported on Tables 14 and 15 . Consistent with previous research, in those who passed effort tests, there was no correlation between subjective memory complaints and objective measures of the relevant cognitive domain.
Discussion
The extant literature is rather clear that there exists almost no correlation between subjective reports of memory problems and objective measures of memory. Much of the available literature discusses this relationship in the light of psychological, somatic, and personality factors. However, few studies have worked to highlight the potential role of objectively measured effort in this relationship. The current paper sought to evaluate the association between patients' reports of memory complaints and SVT performance. As outlined in Tables 2 -13 and Figs 1 and 2 , there is a significant relationship between worsening SVT performance and augmented reports of memory issues. More specifically, as patients' performances across a variety of stand-alone and embedded SVTs worsened, there was a corresponding increase in subjective memory complaints on all MCI subscales. Of note, it has been well established in the research literature that SVT performance is not typically impacted by cognitive functioning (e.g., Green et al., 2010; Henry et al., 2009 ) and actual memory impairments are then a very unlikely etiology for those that performed poorly on symptom validity testing. Consequently, the current results depicting the relationship between MCI increases and declining SVT performances are not likely secondary to actual memory impairments.
In the current samples, composed primarily of disability-seeking examinees, it is then probable that symptom exaggeration is the common underlying variable which explains the strong association between low SVT scores and high memory complaints. The current data suggest that those who exaggerate their cognitive difficulties on self-rating scales like the MCI are also prone to exaggerating their cognitive difficulties by underachieving on cognitive tests and this is reflected in lowered SVT scores. One clinical implication of these findings would be that in individual patients reporting poor memory functioning, Table 6 . MCI scores as a function of NV-MSVT performance sample 1 (N ¼ 375) effort should be carefully and objectively gauged when conducting medical, psychological, and neuropsychological assessments. Otherwise stated, poor effort or symptom exaggeration should be ruled out as the explanation of elevated memory complaints. The current paper also worked to expand the literature describing the relationship between subjective reports of memory complaints and objective measures of this domain. Previous literature has tended to focus on general memory complaints, as opposed to specific subcategories of memory problems. Given that the various subscales of the MCI seem to measure different types of memory complaints, the current data were analyzed by matching visual memory complaints (i.e., MCI VSMP subscale) with subscales of a visual memory instrument (i.e., Rey Complex Figure) and verbal memory complaints (i.e., MCI VMP subscale) with subscales of a verbal memory instrument (i.e., CVLT). As with previous literature, in those who passed SVTs, there was a series of non-significant correlations between these variables, further supporting the notion that patients' subjective reports of memory problems are poorly related to their respective performances on objective measures. These results emerged even in the context of rather large sample sizes that offered sufficient power for this analysis. It may then be concluded that in clinical practice, it is not reasonable to infer actual impairment of memory based on self-reported memory complaints. Limitations of the current investigation and future research directions are as follows. First, there existed a relative homogeneity in the samples' compositions in that both consisted primarily of people undergoing disability evaluations. It could be argued that these people had a clear motive to exaggerate symptoms and that the observed relationship between various SVT and MCI scores needs to be further validated in non-disability seeking samples. Next, the study's design as a retrospective review of existing clinical records holds its own disadvantages. This includes the somewhat dissimilar batteries administered to individuals. While this is an understandable consequence of clinical practice, the result empirically is that not every participant was administered the same measures. The internal validity of the research would be augmented by a prospective research design that ensured administration of the same measures to each participant.
Prospective studies could employ simulator designs, which would allow greater manipulation and investigator awareness of the effort offered by study participants. Future research could also be designed to allow a composite investigation of all of the known variables thought to influence the relationship between subjective reports of memory complaints and performances on objective measures of this domain. Regression or structural equation modeling techniques might help to elucidate more precisely the impact of variables previously identified as significant in this relationship, such as depression, somatic features, and personality factors. The current paper, however, suggests that objective measures of effort should be considered in any such investigation. Finally, future research could examine the relationship between subjective reports of memory problems and SVT performances observed here as a function of different group memberships. For example, it may be of import to investigate if the relationship or the magnitude of this relationship changes as function of demographic variables (e.g., gender), diagnostic variables (e.g., psychiatric vs. neurologic conditions), and litigation variables (e.g., plaintiff vs. defense).
In summary, the current investigation demonstrates that as the SVT performances of people involved in disability examinations worsen, there is a corresponding increase in subjective reports of memory complaints across all MCI subscales. The data suggest an underlying dimension of symptom exaggeration, which can influence self-reported memory complaints. Empirically, examinee effort could be one factor that compounds the association between subjective memory complaints and objective test performances and, in theory, poor effort could obscure a true relationship between self-rated and objectively measured memory difficulties. However, in those passing SVTs in the current study, the correlations between self-rated memory complaints and actual memory scores were still non-significant. Clinically, the current data suggest that in the assessment of patients with self-reported memory complaints, objective measures of effort should be included in order to rule out more definitively suboptimal effort and/or conscious attempts at symptom exaggeration affecting the person's presentation.
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